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CLAIMJ 

transmission method for enclosed environments, such as 
a mine, the^ata transmis;sion methodpeing used in a data transmission sys- 
tem comprising one or more temninals m8) and a network (20) comprising at 
5 least one base station (17), a monitorina station (10 to 12) and a backbone 
network (15), the data transmission systern having a radio connection between 
the terminal (18) and the base station (17) and a bi-directional connection from 
the monitoring station (10 to 12) to one or n\pre working machines (19) via the 
terminals (18), each of which are coupled to la working machine (19). c h a r - 
10 acterized in that data between the monitoring station (10 to 12) and the 
terminal (18) is transmitted digitally, and one W more working machines (19) 
are controlled from the monitoring station (10 to 12) by teleoperation substan- 
tially in real time by a deterministic data transmission protocol in which the 
data transmission delay is within predetermined imnits. 
15 2. A method as claimed in claim 1,ch&racterized in that the 

network (20) operates on the multicasting principla. whereby transmitted mes- 
sages are forwarded to more than one units connected to the network. 

3. A method as claimed in claim 1, characterized in that 
data transmission is performed in the network (20) as in an ATM network. 
20 4. A method as claimed in claim 3, characterized in that the 

ATM network (20) operates on the multicasting princifjle by the ATM switches 
(14) operating independently without control. 

5. A method as claimed in claim 3, charaaterized in that the 
ATM network (20) operates on the multicasting principle so that the ATM 

25 switches (14) are under centralized control. 

6. A method as claimed in claim 1, characterized in that 
transmitted messages are forwarded to all units connected \o the network. 

7. A method as claimed in claim 1, characterized in that a 
connection between the terminal (18) and the base station ^17) is established 

30 by wireless spread spectrum signalling. 

8- A method as claimed in claim 1 , c h a r a c t e\r i z e d in that 
data is transmitted in broadband, and in data transmission one or more of the 
following information types are transmitted substantially simultaneously: im- 
age, voice, data. 

35 9. A method as claimed in claim 8, characterized in that in 
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data transmission image, voice\and data are transmitted in packets. 

10. A method as claimed in claim 8, characterized in that 
each terminal (18) has a fixed data transmission band, which in data transmis- 
sion is allocated to image,^,. voice ahd data. 
5 1 1 . A method as claimed in claim 8, characterized in that 

image and/or voice are compresseafor data transmission. 

12. A method as claimed )in claim 11, characterized in that 
image is dynamically compressed. 

1 3. A method as claimed inV^laim 1, characterized in that in 
10 data transmission logical connections \re established between the units by a 

graphic user interface. 

14. A data transmission system to be used in enclosed environ- 
ments, such as a mine, the data transmission system comprising one or more 
terminals (18) and a network (20) comprising at least one base station (17), a 

15 monitoring station (10 to 12) and a backbone network (15), the data transmis- 
sion system having a radio connection between the base station (17) and the 
terminal (18) and a bi-directional connection from the monitoring station (10 to 
12) to one or more terminals (18) which are coupled to a working machine 
(19), characterized in that the data transmission system is arranged to 

20 transmit data digitally between the monitoring Station (10 to 12) and the termi- 
nal (18). and the data transmission system opmprises a deterministic data 
transmission protocol by which one or more working machines (19) can be 
controlled by teleoperation substantially in real\time and in which the data 
transmission delay is within predetermined limits. 

25 15. A data transmission system as clairhed in claim 14, charac 

t e r i z e d in that the network (20) is arranged to operate on the multicasting 
principle, whereby transmitted messages are fonyarded to substantially all 
units connected to the network. 

16. A data transmission system as claimed in claim 14, charac 
30 t e r i z e d in that the network (20) is substantially an Vtm network. 

17. A data transmission system as claimed \n claim 16, charac- 
terized in that the ATM network (20) is arranged to operate on the multi- 
casting principle, whereby the ATM switches (14) oper^Je independently with- 
out separate control. 

35 18. A data transmission system as claimed in ilaim 16, charac 

t e r i z e d in that the ATM network (20) is arranged to operate on the multi- 
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casting principle, wherebAthe ATM switches (14) can be controlled in a cen- 
tralized manner. \ 

19. A data transrntesion system as claimed in claim 14,charac- 
t e r 1 z e d in that the data tra^nsmission system is arranged to forward trans- 

5 mitted messages in a restrictedXmanner to one or more units connected to the 
network. \ 

20. A data transmission system as claimed in claim 14. charac- 
terized in that the data transmission system is arranged to establish a 
connection between the terminal M8) and the base station (17) by wireless 

> 10 spread spectrum signalling. \ 

21. A data transmission system as claimed in claim 14, charac- 
ter i z e d in that the data transmission system is arranged to perform data 
transmission in broadband, and that m data transmission the data transmis- 
sion system is arranged to transmit substantially simultaneously one or more 

15 of the following information types: imageWoice, data. 

22. A data transmission systern as claimed in claim 21 , c h a r a c - 
t e r i z e d in that in data transmission the data transmission system is ar- 
ranged to transmit image, voice and data i A packets. 

23. A data transmission system as claimed in claim 21,charac- 
20 t e r i z e d in that each terminal has a fixedVlata transmission band which the 

data transmission systems is arranged to allocate in data transmission to im- 
age, voice and data. \ 

24. A data transmission system as claimed in claim 21, charac- 
ter i z e d in that the data transmission system is arranged to compress im- 

25 age and/or voice for data transmission. \ 

25. A data transmission system as claimed in claim 24, c h a r a c - 
t e r i z e d in that the data transmission system fs arranged to compress im- 
age dynamically. \ 

26. A data transmission system as claims in claim 14, charac- 
30 t e r i z e d in that the data transmission system is arranged to establish logi- 
cal connections between the units by a graphic user imerface. 



